the interpretation that repeated seizures produce volume loss. It has not yet been clarified whether hippocampal sclerosis is more prevalent within specific subtypes of temporal lobe epilepsy and whether some subtypes have progressive neuronal loss and dysfunction, while other subtypes do not. What has been shown with certainty is that NAA reductions at a single point in a refractory temporal lobe epilepsy group do not support progressive NAA reductions (10). The need for a longitudinal study that controls for age, age of onset, seizure frequency, frequency of secondarily generalized seizures, and duration of epilepsy is indisputable.
by Jorge G. Burneo subjects in this study were evaluated prospectively during an interval of 4 years. The study provided thorough documentation of seizure history and antiepileptic drug (AED) use in the epilepsy group as well as careful matching of demographic characteristics between the control and epilepsy groups. Some of the findings are subtle yet clearly supportive of previous crosssectional results on cognition in epilepsy. The subtlest finding involves the fact that the epilepsy group fell short of predicted cognitive test scores upon retesting; the predicted scores were statistically derived from test-retest scores in the control group. That is, the practice effect, which typically results in an improved score when repeating a cognitive test (even over a 4-year span), was not found in the epilepsy group. Therefore, although the test scores for the epilepsy group generally demonstrated little cognitive decline over the study interval, retesting of normal controls revealed significantly improved scores. Overall, 57% of the control group's test results improved upon retest, while only 6% of the temporal lobe epilepsy group improved.
Using z-scores more than 2.0 standard deviations below expected, Hermann and colleagues identified a subset of patients with chronic temporal lobe epilepsy who had cognitive decline over time (approximately 25%-40% of the epilepsy group). The cognitive decline occurred most frequently in the domains of confrontational naming, delayed visual memory, delayed verbal memory, and motor speed. Within the epilepsy group, predictors of decline in performance on specific cognitive tests included lower IQ at baseline, longer duration of epilepsy, smaller baseline left hippocampus, decreased volume in other brain compartments on volumetric MRI, and older age at the time of the study. These factors are not unexpected, based on reports from cross-sectional studies of intellect and neuropsychological testing in adults with epilepsy.
The authors previously have reported on cross-sectional cohorts that demonstrated that longer duration of epilepsy is associated with cognitive deficits (1); they also have reported an association of cognitive deficits with smaller hippocampal volume as well as with reduced total brain volume (2,3). Multiple, previous investigators have validated these findings with reports of memory impairment associated with hippocampal atrophy (2-7). Another report links decreasing hippocampal volume with longer duration of epilepsy (8) . Therefore, hippocampal atrophy may be a marker for cognitive impairment as well as a predictor of cognitive decline. Although the earlier cross-sectional study indicated that fewer years of formal education was a risk factor for cognitive decline within the epilepsy group, this prospective study did not corroborate that finding (1) . The earlier study also reported that seizure onset before the age of 14 years was a risk factor for cognitive decline (2)-again, a factor that was not found in the current study; however, most of the subjects did have an early onset of epilepsy (mean age of onset 11.1 years, SD 7.3). Therefore, the investigators simply may not have had enough subjects with an age of onset above 14 years to make a meaningful comparison, using age 14 years as a cutoff point.
Antiepileptic drugs (AEDs) and recurrent seizures-the factors usually considered to be either confounders and/or contributors to cognitive dysfunction in epilepsy-are well accounted for in this study and did not emerge as risk factors. The only exception to this finding was AED polytherapy, which was associated with adverse change in confrontational naming and speeded fine motor dexterity. The mean number of secondary generalized seizures during the entire 4-year study was low, at 2.8. If AEDs and seizures are not predictors of cognitive decline, the epileptic process itself emerges as a major factor in producing cognitive decline. The fact that smaller brain compartments, particularly the hippocampi, are predictors of progressive cognitive dysfunction supports the hypothesis that brain injury and degeneration are aspects of the epileptic process. Further, if recurrent seizures are reasonably considered to be part of an epileptic process, hippocampal atrophy and T2 signal abnormalities may predict seizure recurrence over the long term, even among patients who have prolonged seizure-free periods off AEDs (9) . In other words, this finding supports numerous previously published studies that mesial temporal sclerosis is a predictor of medical intractability.
The findings by Hermann et al. pull together several spheres of information to support the concept that epilepsy is an entity characterized by more than recurrent seizures and their sequelae. Therefore, when patients complain of cognitive difficulties and memory problems, it should be kept in mind that it is not always the AEDs, depressed mood, or even the seizures causing their complaints-it could be that they are experiencing progressive cognitive impairment that is an inherent part of the epileptic process.
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